Purpose -The study was conducted to investigate the impact of competitive entrance exams on some lifestyle factors that may lead to body weight gain. The paper aims to discuss these issues. Design/methodology/approach -A cross-sectional study was conducted on high school students (n ¼ 660), aged 16-20 years, to assess changes in body weight and fat percentage, dietary habits and physical activity practicing before and after the examination.
Introduction
Academic examinations have always been considered a major source of stress for students (Saipanish, 2003) . According to Jordanian laws and regulations, the national examination of the high school diploma is considered the college entrance examination. Additionally, students are assigned to different majors based on their achievements in the exams. Subsequently, the examination period creates significant stress and frustration for students and their parents, especially if they do not perform at the required expectation to be accepted in their majors of interest.
The stress associated with taking academic exams was found to cause both physical (Kuz'menko, 2001) , and psychological (Wang and Yeh, 2005; Austin et al., 2010) negative consequences to human bodies. Stress has been documented to increase the activity of the HPA-axis followed by a rise in cortisol level (Spangler, 1997; Peeters et al., 2003) . High cortisol reactivity was found to be an important factor that is associated with altered eating habits (Epel et al., 2001; Macht et al., 2004) . Recent literature suggest that stress eaters consume more sweet and high-fat foods and more energy-dense meals compared to unstressed eaters (Macht et al., 2004; Oliver et al., 2000; Kandiah et al., 2006) . Changes in appetite may also occur during stressful events (Oliver et al., 2000; Kandiah et al., 2006) . Kandiah et al. (2006) reported in a study evaluating stress on appetite among college women that 81 percent of their study participants had a significant change in appetite during stressful situations, in which 60 percent of those were having an increase in appetite during stressful events (Kandiah et al., 2006) .
Studying the academic examination-induced weight gain becomes crucial when examinees are adolescents. Adolescence is a critical period of growth and development that requires proper nutrition. The eating patterns of high-school adolescents are characterised by the tendency of consuming snacks that are high in fat, sugar and salt contents (Zellner et al., 2006; Akman et al., 2010) . Several studies have documented that nutrition in adolescence impacts body weight during adulthood and general health later in life (Kozak et al., 2011; Pletcher et al., 2008) . Weight gain may present serious health threats; research indicates that obesity early in life is associated with increased morbidity and mortality rates during adulthood (Must, 1996) . Several studies were conducted to investigate the impact of academic exams on stress among this vulnerable group; however the relationship of body weight and obesity is still lacking in this population. Therefore, this study aims to investigate impact of competitive entrance exams on some lifestyle behaviours that may lead to body weight gain.
Materials and methods

Ethics approval
This study met the criteria set by the IRB committee at Jordan University of Science and Technology (JUST) and was given approval to be funded from the deanship of research at JUST. An approval to conduct the study was also obtained from the Ministry of Education.
Sample
A total of 660 students (202 male and 458 female) were recruited from a list of a public and private high schools located in northern Jordan. All schools' principles were contacted and all students were given a brief description about the study. Students who agreed to participate were asked to sign a consent form.
Study design
The design used in this study was a pretest-posttest repeated measure design. Students were assessed for their body weight and body fat in a non-examination period. Students were off-school for two months (six weeks of intensified preparation and two weeks of exams). Students were contacted again and study parameters were re-assessed. The following notation explains the study design.
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Study variables Participants were asked to complete a self-administered questionnaire. The questionnaire included first part: questions about age, gender, exercise, parents' education, and income. The second part of the questionnaire was about the students dietary habits and physical activity practicing: questions were adopted from a validated questionnaire (Turconi et al., 2008) . Participants were asked about regular breakfast consumption, fruit, vegetables, milk, junk food and different beverages consumption. Weight was measured using a platform balance-beam scale. Participants had to stand still in the middle of the scale's platform without touching anything and with the body weight equally distributed on both feet. The body fat percentage was measured using the Omron body fat monitor (BF306), by Omron Healthcare Co., Ltd in Japan (Martín Moreno et al., 2001) . Height, weight, and body fat percentage were measured. Height was measured using a non-stretchable tape fastened to a vertical surface (a wall) using a ruler for reading the measurements. Participants were asked to stand with heels together, arms to the side, legs straight, shoulders relaxed, and head in the Frankfort horizontal plane (look straight ahead). Participants were asked to place their heels, buttocks, scapulae (shoulders blades), and back of the head against the vertical surface of the wall. The wall used for measuring height did not have a thick baseboard, and participants had to stand on the floor not on carpet.
Statistical analysis
The statistical package for social sciences software (SPSS, version 11.5, Chicago) was used for data processing and data analysis. Characteristics of subjects' variables were described using frequency distribution for categorical variables and mean and standard deviation for continuous variables. Analysis of variance (ANOVAs) was used to test the difference in body weight and body fat percentage. Non-parametric analysis was used to test the change in physical activity, breakfast and junk food consumption. A p-value of less than 0.05 was considered statistically significant.
Results
A total of 660 students (202 males and 458 females) participated in the study. Students were enrolled from public and private high schools in northern Jordan. Attrition rate was 10 percent. 63 students did not wish to continue participating in the study. Six students quit school or moved to other schools. Students were between the age of 16-20 years (mean age 17.2^0.5 years). The majority of the students came from middle-income families. Table I shows different socio-demographic characteristics of the study sample.
On average, both males and females students experienced significant weight gain during the two months of the examination period (Table II) . Particularly, males gained 3.6 kgs (8 lbs) and had an incremental increase of their body fat of about 2 percent. However, females, gained 0.8 kg (1.8 lbs) with an increase of body fat percentage of 0.4 percent.
With regard to the impact of the exams on the change in the dietary pattern among students, males reported a change in breakfast meal consumption patterns. 36 out of 112 males students who reported consuming breakfast in the non-examination period, skipped their breakfast in the examination period ( p ¼ 0.003). However, there was no significant change in the breakfast consumption among females before or during the examination period (Table III) . On contrast, fruit consumption was increased Association of college entrance exam significantly by females in the examination period from the non-examination period ( p ¼ 0.015), while the fruit consumption showed no significant change after or during the examination period in males. Vegetables intake and snacking results did not exhibit any significant change either before or during the examination period (Table III) . The increase in milk intake before and during the examination period was significant in both males (39 out of 64 students: p ¼ 0.007) and females (161 out of 193 students: p ¼ 0.000). A significant proportion of students from both genders who reported not consuming junk foods prior to the examination period began consuming junk foods in the examination period (28 out of 83 males and 51 out of 187 females). In regards to physical activity, students resorted to a more sedentary lifestyle in the examination period than compared to the non-examination period. For instance, 77 male students reported that they practiced recreational physical activity prior to the examination period; 37 of them reported that they quit exercising in the examination period ( p ¼ 0.001). A similar trend was observed among females; those who were practicing physical activity at baseline (n ¼ 114) refrained from any physical activity in the examination period (n ¼ 70).
Students also exhibited a change in commonly used drinks during the examination period. For example, male students reported significant increases in the consumption of carbonated drinks and coffee. However, females increased their consumption of tea in addition to consuming carbonated drinks and coffee (Table IV) . Notes: Numbers are expressed as mean of difference of intake between the non-examination and the examination periods; p-value are based on paired-samples t-test 
Discussion
The aim of this study was to assess the changes in eating pattern and weight among high school students during their preparation for the national competitive college entrance exams. In the current study, a clear trend toward weight gain was observed among males and females. Other studies have investigated the association between exams and weight gain in college students, and previous researchers have also found a relationship between weight gain and stress experienced by students (Serlachius et al., 2007; Roberts et al., 2007) . In one study, students (n ¼ 268) were asked to complete a questionnaire at the end of their freshman year which, evaluated stress and its impact on changes in body weight. Both males and females reported a significant (greater than 50 percent) increase in body weight (1.53 kg, p , 0.001) (Serlachius et al., 2007) . Another study was conducted to investigate the changes in body weight in relationship to academic exams of a nurse practitioner program (Roberts et al., 2007) . Body weight and body mass index measurements were taken at the beginning of the academic year and three months later during the examination period. By the examination period, 40 (56 percent) of the students had experienced an increase in body weight. The change in body weight was hypothesized by the authors to be related to increased cortisol secretion, bingeing, mood and eating habits.
The biological mechanism by which stress influences body weight and metabolic pathways is not yet fully understood. However, the action of glucocorticoids (GCs) during stressful events (such as exams) may provide a plausible explanation. The body responds to prolonged stress by secreting high levels of GCs. Elevated GCs signal the brain to promote additional activation of the chronic stress response system. Higher levels of GCs stimulate insulin secretion and increase the craving of sweets and fatty foods (Kandiah et al., 2006; Dallman et al., 2003) . Moreover, elevated GCs and increased insulin production are associated with increased accumulation of fat in the abdominal region (Dallman et al., 2003; Donoho et al., 2011) . Excess abdominal fat has been known to have negative effects on the body.
According to the current study, changes in some lifestyle factors seemed to be related to weight gain among students during the examination period. In addition, exercise performance was significantly reduced during the examination period than compared to the non-examination period. We assume that students viewed the engagement in physical activity as a waste of time during the exam period, and subsequently refrained from exercising the lack of exercise during the exam period may be due to the lack of awareness surrounding the importance of physical activity and its role in relieving stress. On the other hand, students moved toward consuming junk foods. Also, fruit (in females) and milk (in males and females) consumption was significantly increased before and during the examination period. The increase in milk consumption was significant ( p ¼ 0.000) by student of the current study. The number of students drinking $ 1 serving milk/day from both genders increased from 249 to 334 students before and during the examination period. Most of dairy products available in Jordan are made from whole milk which may increase energy intake. In which all of those changes will increase total caloric intake and thus enhance weight gain. However, a study of Berkey et al. (2005) reported an increased risk of weight gain, which was possibly due to excess energy intake from milk, a with increased milk intake (more than three servings per day) (Berkey et al., 2005) .
Other changes in student's behaviours in the exam period included the increased consumption of caffeinated drinks (sweetened coffee, sweet tea, and carbonated drinks).
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All these drinks are usually prepared with high amounts of sugar. As mentioned earlier, elevated GCs and insulin levels increase the craving of sweets and fatty foods (Kandiah et al., 2006; Dallman et al., 2003) . Subsequently, an increased consumption of sweetened coffee, sweet tea and carbonated drinks are accompanied with increased intake of sugars, which contribute to storing these extra calories as body fat.
In the current study, the mean change for body weight for males was higher than the mean body weight observed in females (3.6 vs 0.8 kg). This result may be explained by our finding that skipping the breakfast meal was more apparent among male students during the examination period. Van der Heijden et al. (2007) conducted a ten-years follow up study, which found an inverse relation between skipping the breakfast meal and the increased risk of weight gain (Van der Heijden et al., 2007) . A large body of research supports an inverse relationship between skipping breakfast and weight gain (Van der Heijden et al., 2007; Niemeier et al., 2006) . Another explanation for the greater weight gain in males might be due the stimulation effect of testosterone on the secretion of neuropeptide Y (NPY). NPY is a hormone that is released under stressful situations, and stimulates appetite, diminishes energy expenditure and increases fat storage (Ohinata et al., 2008; Sahu et al., 1988) . Estrogen, however, has a varying effect on NPY depending on the stage of women's cycle (Zukowska-Grojec and Neuropeptide, 1995) .
Limitations
This study is primarily limited because the study procedure did not include any stress biomarkers that may influence fat deposition such as changes in cortisol levels. Replicating the study using stress blood biomarkers is noteworthy. The methodology is limited as it did not include detailed quantitative food frequency questionnaire.
Conclusion
Exams are considered major stressors for students. Male and female students tend to respond to exam related stress by consuming higher amounts of junk foods, sugar-containing drinks, and quitting physical activity. In addition to these changes, male students also skip the breakfast meal. The changes observed in dietary patterns contribute to increased body weight in male and female students. The physiological response of human bodies to stress might be mediated by the elevated GCs levels, which are associated with increased insulin secretion and fat accumulation.
The strength of this study lies in the longitudinal design of the study. Longitudinal studies allow to investigate the events sequence (exams and weight gain). Findings of this study may be generalized to students taking comprehensive exams that determine examinees future career like TOEFL, GRE, ILETS, GMAT, and USMLE. Further studies are needed to fully understand the mechanisms of action that impact weight changes under stressful situations. Intervention is needed to increase awareness about stress management techniques for adolescent male and female students preparing for college entrance exams.
